Drawing on published work from the Asia Pacific Observatory on Health Systems and Policies, this paper presents a framework for undertaking comparative studies on the health systems of countries. Organized under seven types of research approaches, such as national case-studies using a common format, this framework is illustrated using studies of low-and middle-income countries published by the Asia Pacific Observatory. Such studies are important contributions, since much of the health systems research literature comes from high-income countries. No one research approach, however, can adequately analyse a health system, let alone produce a nuanced comparison of different countries. Multiple comparative studies offer a better understanding, as a health system is a complex entity to describe and analyse. Appreciation of context and culture is crucial: what works in one country may not do so in another. Further, a single research method, such as performance indicators, or a study of a particular health system function or component, produces only a partial picture. Applying a comparative framework of several study approaches helps to inform and explain progress against health system targets, to identify differences among countries, and to assess policies and programmes. Multi-method comparative research produces policy-relevant learning that can assist countries to achieve Sustainable Development Goal 3: ensure healthy lives and promoting well-being for all at all ages by 2030.
Background
The United Nations has urged countries to set national targets for strengthening their health systems, in order to achieve Sustainable Development Goal 3 (SDG 3): ensure healthy lives and promote well-being for all at all ages by 2030. 1 Many low-and middle-income countries in the World Health Organization (WHO) South-East Asia and Western Pacific Regions will struggle to reach the SDG 3 targets by 2030, including achieving universal health coverage and responding to the increasing burden of noncommunicable diseases. Achieving universal health coverage for their populations, for example, requires financial risk protection, equitable access to health care, and effective services and medicines. 2 Policy-makers therefore need knowledge on what works, why, and in what settings, in order to consider what might be the best strategy for reaching their agreed SDG health targets. While the countries and areas of these two WHO regions are diverse in population, culture, size and socioeconomic status, they have in common many health system challenges.
Low-and middle-income countries encounter an information gap, since much of the research on health systems comes from high-income countries. 3 A complex entity such as a health system is not easy to review. A study may cover how a country plans, manages and finances activities to improve the health of its population; identify the many different actors and key organizations; and analyse functions such as regulation, financing and delivery of services. 4 Further, in comparing health system structures and interventions across multiple countries, a research approach must consider political and societal concerns and technical and clinical factors, as well as methodological issues. 5, 6 This paper proposes a framework for the analysis of health systems of multiple countries, using examples from some of the studies published by the Asia Pacific Observatory on Health Systems and Policies (hereafter referred to as the Asia Pacific Observatory). Established in 2011 in order to provide a regional resource for information and evidence on health system reforms, 7 its partners include the WHO Regional Offices for South-East Asia and for the Western Pacific, international agencies (Asian Development Bank, World Bank), Healy et al.: Comparative analysis of health systems and currently eight governments (Australia, Fiji, Hong Kong Special Administrative Region, Republic of Korea, Republic of the Philippines, Singapore, Sri Lanka and Thailand). The Asia Pacific Observatory covers the 38 countries and areas of the WHO South-East Asia and WHO Western Pacific Regions. The work is undertaken by a secretariat (currently based in the WHO Regional Office for South-East Asia) and three research centres, each with an associated network of researchers and research institutes. These observatory research centres are based at the Melbourne University Nossal Institute in Australia, Duke Kunshan University in China, and a joint programme between the Ministry of Public Health in Thailand, and the University of Tokyo in Japan. Examples in this paper are drawn from three types of reports published by the Asia Pacific Observatory:
• health system reviews, published as "Health Systems in Transition" profiles, which offer a comprehensive description and analysis of the health system of a country, using a standardized template, with reports published so far on 16 countries (as at 1 December 2017) and several others under way; • comparative country studies, which compare two or more countries with regard to a regional health system issue, drawing on databases, literature reviews and interviews with in-country informants; published studies include topics such as strategic purchasing, hospital payment methods, the governance of public hospitals, and health system responses to noncommunicable diseases; • policy briefs, which are short reports that synthesize evidence from the international literature and from country experiences in relation to regional policy challenges; topics so far include mortality statistics, universal health coverage for informal workers, out-of-pocket payments, purchasing from the private sector, health technology assessment, quality health care and dual professional practice.
Comparative analysis: methodological issues
Comparison is a universal research method: for example, A compared to B; before versus after; control versus experimental group. A comparative approach can test assumptions about how well a system, a policy or a procedure works in different contexts: is my way the right way? Comparing different countries can suggest new ideas and new ways of doing things: might that work in my country? Comparison increases explanatory power for inductive reasoning: would a successful policy in one country work in another? It also increases the power of a deductive explanation: are there exceptions to a generalization? While there are good reasons to undertake comparative studies, it is wise to draw cautious conclusions. What works well in one country may not work so well in another, and any policy transplant will almost certainly require modifications. Understanding the context and culture of a country is crucial when reviewing a health system, interpreting the statistics or proposing health system reforms. 8 This understanding is particularly important in the diverse region covered by the Asia Pacific Observatory.
Use of performance indicators is a common method for comparing health systems. The countries covered by the Asia Pacific Observatory have limited comparable statistics, however, compared to the "health for all" database of the WHO European Region and Organisation for Economic Cooperation and Development (OECD) databases. For example, the national health accounts framework used by high-income countries, 9 is not necessarily feasible for some other countries. While it is important to know how much was spent and on what, it is also important to know whether the money was spent well in delivering quality services, which is a much harder question to answer. Sources of data available to a varying extent to support health system comparisons in the region include WHO country reports and national health management information systems, while internationally comparable sources include world health statistics, 10 world development indicators 11 and demographic and health surveys. 12 A health system profile may be based on a crosssectional snapshot or a time-series measure, and clearly both approaches are useful. A composite "single number" assessment and ranking of national health systems, however, as produced in the seminal World health report 2000, 13 has not been repeated. Nor is a classical "gold standard" approach to research on health systems much used, since health systems or their components cannot easily be assigned to random double-blind trials; therefore, comparative research does offer a way to control for some variables.
Criteria for evaluating a health system are also explored in some analytic studies, such as equity, effectiveness and efficiency. Such abstract concepts are contested, however, and require multiple indicators. Equity may be measured, for example, by factors such as income inequality, access to health care and health outcomes.
14 Classifications of health systems within a typology is another common approach. For example, a study of 30 OECD health-care systems classified these according to three core dimensions (regulation, financing and service provision), and three types of actors (state, societal and private actors). This classification produced five system types: national health service, national health insurance, social health insurance, etatist social health insurance and private health systems. 15 The diverse health systems of the countries covered by the Asia Pacific Observatory, however, mostly use mixed methods of funding and service delivery, so not all fit neatly within a specific typology.
Framework of research approaches for comparing health systems
A framework offers a way to consider different approaches for studying and comparing health systems across two or more countries. This paper proposes a framework based on seven types of study categories that use a variety of methods: for example, standardized case-studies, descriptive analysis, statistical analysis and policy analysis (see Table 1 ). Most of these study categories use multiple research methods, which are both quantitative and qualitative. The approaches In Table 1 are drawn from types of study categories and associated methods that are common in cross-national comparative studies. While this paper focuses on comparative research, the framework could also be used to organize a systematic analysis of a single country, ranging from a comprehensive health system overview down to more focused studies of a health system function, such as financing arrangements, or a component, such as a ministry of health. National health systems: "Health Systems in Transition" reviews Many low-and middle-income countries lack an overview report on their health system. The "Health Systems in Transition" reviews published by the Asia Pacific Observatory are often the first occasion when the components and connections of a country's health system are comprehensively mapped and analysed. The purpose of these profiles is to unpack the elements of a health system in a way that makes clear how these resources, structures and arrangements are put together to deliver health services to the population. Casestudies with a standardized format are readily understood and also facilitate comparative research. The Commonwealth Fund based in New York, for example, regularly compares the health system in the United States of America to that of other OECD countries. 16 Cross-national case-studies often focus on countries with somewhat similar systems and cultures, such as high-income countries in east Asia, 17 or less frequently may compare two or more very different health systems in order to highlight distinctive aspects. Another approach compares the health systems of a particular region; for example, the Asia Pacific Observatory has begun to review the smaller Pacific Island nations (about 12 countries) such as Fiji, 18 Tonga, 19 Solomon Islands 20 and Papua New Guinea (under way). The case-study format used by the Asia Pacific Observatory was adapted from a template developed by the European Observatory on Health Systems and Policies. 21 The accompanying guidance defines and explains the concepts and sets out the functions and components of a health system under broad headings: country context (political and economic, demographic and epidemiological, and history of health system development), organization and governance, financing, physical and human resources, delivery of services, principal health reforms, and overall health system assessment. Statistical tables include cross-sectional and time-series data, and also comparative data, such as health expenditure as a percentage of gross domestic product for selected countries. Each case-study follows the same format in describing a health system's structure and functions. A case-study provides the "building blocks" for later in-depth comparative analyses of specific aspects, such as immunization programmes or hospital licensing. These reviews are written by in-country experts, supported by observatory researchers as co-authors and/or editors.
The observatory attaches a high priority to building the capacity of experts within a country to undertake an overview and analysis of their own health-care system. The method primarily used in producing a case-study is secondary analysis (reviews of published literature, website material, internal ministry of health reports, internal reports from international agencies such as WHO and the World Bank, and statistics and performance indicators from internal and international databases). In addition, the review draws on a key informant method whereby the in-country authors canvas the views of other experts, principally researchers and policy-makers within the country.
The health systems of countries often possess distinctive features of interest to the region and beyond. For example, after years of devastation and isolation, Cambodia is in the process of reforming its health system with the Kingdom of Cambodia health system review, written in parallel with The Third Health Strategic Plan 2016-2020. 23 The review drew upon in-country input by a team of authors, including from the Ministry of Health, the National Institute of Public Health and development partners. 22 Indonesia's decentralization policies are of regional interest, as are its efforts to deliver health services across its archipelago of islands. 24 As a country of global significance with major health reforms under way, the People's Republic of China health system review is an 25 Thailand is also of particular interest as a regional leader in achieving universal health coverage.
26
Population groups: people with chronic conditions or disabilities and older people Changing population health needs call for health systems to redirect investments and services. Two major transitions under way, for example, are an increase in noncommunicable diseases, 27 and growing numbers of people aged 60 years and over. 28 According to the Global Burden of Disease Study, low-and middle-income countries over the coming decade can expect a rapid rise in noncommunicable diseases, partly associated with population ageing. 29 Several methods were used to produce a study of health system responses to noncommunicable diseases by middle-income and rapidly ageing countries in Asia, particularly Sri Lanka and Thailand. 30 The study, a collaboration between Australian National University researchers and partners in Sri Lanka and Thailand, drew on in-country and international databases, a review of published literature and demographic and epidemiological data. The in-country authors also conducted about 20 key informant interviews with policy-makers and practitioners in each of the countries. Health services, and especially hospitals, in these countries historically were designed to respond to infectious disease and to acute and episodic care for younger patients. Beliefs and attitudes of health professionals and patients in the two countries related to ageing and illness differed somewhat. The management of people with chronic conditions and the often complex needs of older patients call for reorientation of service delivery and development of better integrated services for conditions such as diabetes and stroke. Thailand, in particular, is in the process of strengthening primary care as the level of health care best placed to respond to elderly patients, to intervene early in chronic conditions, and to provide ongoing management.
Health system functions and components: financing and service delivery
The observatory template for a health system review defines and describes the different functions and components or building blocks of a health system, such as governance, financing, staffing and service delivery arrangements. 21 However, a comprehensive analysis of one of these aspects, such as financing, requires a more in-depth and nuanced study. Financing is of course a major challenge for all health systems, but particularly for low-and middle-income countries. A perennial issue is how best to fund/pay hospitals, in order to facilitate cost-effective health care. One study has shown that a number of middle-income countries covered by the Asia Pacific Observatory are considering or introducing casebased payment methods. 31 This study, led by the Melbourne University Nossal Institute, engaged international experts to write review chapters on different countries and different aspects of case-based payment systems. 31 The conclusions were that many countries are in transition to new providerpayment methods. A previous overreliance on fee-for-service is giving way, gradually, to capitation and case-based payment methods, including diagnosis-related groups. Implementation capacity is a limiting factor, however, as new methods must be phased in and supported by increased management and monitoring.
In order to redress limited empirical work in the region, a study aimed to critically examine purchasing arrangements in China, Indonesia and the Philippines. The study examined relationships between purchasers and providers, based on an agreed conceptual framework, which identified factors that enable or hinder effective purchasing, and produced recommendations to promote universal health coverage. 32 The study used similar methods in each of the three countries, including an extensive review of documents, supplemented by informant interviews. The China case-study, undertaken by researchers at Peking University and Shandong University, examined a new mandatory insurance scheme for the entire Chinese rural population, using information collected in Qinghai and Henan provinces (six towns in each province). The methods included a review of policy documents of the central, provincial and local governments and informant interviews in each province. The Indonesia case-study on the single pool mandatory health insurance scheme for low-income groups, government and company employees, by researchers from Gadjah Mada University, examined purchaser relationships between the national social security scheme and two district health offices within each of three provinces. The methods included a document review and interviews and focus group discussions with the actors involved (government officers, provider groups, health professionals and community representatives). The Philippines case-study, by researchers from the Philippine Institute for Development Studies, examined the purchasing arrangements undertaken by the single pool mandatory national health insurance scheme (PhilHealth) that currently covers nearly 75% of the population. The study analysed the relationships between the purchaser (PhilHealth) and providers, the purchaser and citizen members, and the purchaser and government.
While much more attention is being paid to the quality of health care in high-income countries, 33 less is known about lowand middle-income countries, despite the quality of health care being widely regarded as inadequate. 34 Researchers from the Melbourne University Nossal Institute undertook a meta-review of systematic literature reviews on the quality of ambulatory care, and a literature review of selected strategies relevant to low-and middle-income countries. The study identified potential options for improving the quality of ambulatory care for patients in countries covered by the Asia Pacific Observatory, using approaches to improve delivery, such as contracting, social franchising and pay-for-performance. Institutions: public hospital governance, health technology assessment agencies The study of key institutions is a common theme in comparative research. Why does one type of organization work well in one country but flounder in another? The vexed question of how best to govern public hospitals is an important issue in countries where state agencies have limited powers. A comparative study of public hospital governance in seven countries (India, Indonesia, New Zealand, Philippines, Sri Lanka, Thailand, Viet Nam), edited by staff of the observatory and the Nossal Institute, engaged national authors from each country. Each country case-study used similar methods: a common conceptual framework, a review of published papers and government documents, and semi-structured interviews with policy-makers and with managers of large public hospitals. A contextual analysis of the political and administrative history of each country was essential to understanding public hospital governance structures. The study found that many large hospitals were being given greater autonomy in the management of their finances and services. 36 Fewer reforms were evident, however, in internal hospital management and clinical governance arrangements; for example, clinicians continue to predominate as hospital leaders. A comparison of health technology assessment (HTA) agencies in six countries (China, Indonesia, Republic of Korea, Malaysia, Thailand and Viet Nam) was conducted by researchers based in Thailand, with contributions from HTA practitioners in the six countries. The HTA experts discussed the political and administrative context of HTA institutions in each of their countries and reflected on five essential components identified in the literature as relevant to the establishment of HTA agencies. The study found differences between the countries in power, scope and scale, structure and procedures. 37 HTA agencies in their early phase conducted ad hoc assessments with few links to policy-making, while countries with more mature HTA agencies used assessments more routinely.
Health policy: dual professional practice
Health policy analysis is a well-established field of research whose explanatory power is strengthened by comparisons across countries. Policy analysis requires a good understanding of the political context of each country, its public administration history and practice, and its policy-making processes. The observatory strategy for understanding a policy process is to partner with policy-makers and researchers within a country who engage directly in policy-making. Further, the use of policy dialogue workshops has proved a useful method across all study categories. In addition, policies developed in high-income countries need careful assessment of their relevance to other countries. 4 For example, dual practice by doctors working in both government and private sectors, while common in high-income countries, is a controversial practice in low-and middle-income countries. Researchers at the Nossal Institute undertook a literature review on the extent of dual practice in 12 nations of south and east Asia. This overview, including case-studies on Thailand and Indonesia, identified three broad policy options (take no action, ban or limit dual practice, or allow dual practice). The study concluded that it was better to regulate than prohibit dual practice, in order to retain doctors in the public sector. 38, 39 More a literature and scoping review of existing policies than an analysis of the why and how of policy-making, the published policy brief notes that the formulation and implementation of any regulatory intervention within a country would require an in-depth study.
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Programmes: primary health-care responses to noncommunicable diseases Programme evaluation is also a large research field that is strengthened by comparative country analysis. Primary health-care programmes must respond to context and culture in preventing or reducing risk factors associated with noncommunicable diseases. Examples of risk-factor assessment studies include reducing exposure to household smoke among children in China 40 and controlling high blood pressure among adults in rural Bangladesh. 41 The WHO Package of essential noncommunicable disease (PEN) interventions for primary health care in low-resource settings urges countries to adapt the tools and strategies in this package to their particular circumstances. 42 Studies that apply or adapt PEN have been done or are under way in many countries, including Bhutan 43 and the Democratic People's Republic of Korea. 44 The observatory Duke Kunshan group has a study under way of PEN programmes in China, Nepal and Viet Nam, which is assessing the capacity of these primary healthcare systems to prevent and control cardiovascular diseases. Another study is assessing how best to mobilize community health workers (an important group of health workers in lowand middle-income countries) in combating noncommunicable diseases in Bangladesh, China, Nepal and Viet Nam. Both studies involve document reviews and survey questionnaires. They also engage with informants within each country, in order to obtain a contextual understanding and to provide solid evidence for policy development in the region.
Responding to noncommunicable diseases calls for baseline and trend measurements. However, some countries in the region still lack reliable mortality and cause-of-death data. A study by Queensland University researchers and the Health Metrics Network examined vital statistics systems in the 11 countries of the WHO South-East Asia Region and 27 countries and areas of the WHO Western Pacific Region. The method involved both a rapid assessment and a comprehensive assessment framework and the production of a composite indicator called a Vital Statistics Performance Index. This study identified three groups of countries with problematic civil registration and vital statistics collections and set out strategic pathways for achieving solutions. 45, 46 For example, one recommendation for group 2 (countries that record most deaths but many without a medically certified cause) was to introduce a verbal autopsy method into civil registration systems where deaths were not medically certified.
Health system theory: out-of-pocket payments
Comparative country studies offer a method for testing an explanatory theory. An example is the theory that a policy of user payment results in more responsible service use by patients and also collects needed revenue for health facilities. Many countries covered by the Asia Pacific Observatory rely heavily on out-of-pocket payments by patients and their families for goods and services, amounting to over half of the total health expenditure in some countries. An observatory study involving researchers from several countries undertook a literature review and short illustrative case-studies of countries with different contexts and varying levels of out-ofpocket payments (Cambodia, China, Fiji, Malaysia, Sri Lanka). The study concluded that out-of-pocket fees charged by health facilities in the region rarely raise substantial amounts of revenue and, crucially, have the adverse impact of preventing poor people from using health services. 47 There are now more opportunities for testing ideas about how to improve health system structures, arrangements and outcomes. This is made possible by the increase in published Healy et al.: Comparative analysis of health systems research from low-and middle-income countries. The Cochrane Effective Practice and Organisation of Care group recently published four overviews of health system components that are relevant to low-income countries. 48 These meta-reviews summarized 124 systematic reviews on the effects on health systems of four functions: governance, financing, delivery arrangements and implementation strategies. These systematic reviews of primary research covered varied interventions, with most research studies being on single rather multiple countries. The comparative aspect therefore emerges from an accumulation of studies. In the majority of studies, however, the evidence of impact was low or very low. While the systematic reviews uncovered large gaps in what is known, they nevertheless identified a larger volume of studies than expected, some of which can inform decisions about health systems in low-income countries. The meta-review on arrangements for service delivery found 51 systematic reviews across seven areas of delivery; for example, the question of "who provides care" identified five types of interventions, such as recruiting and retaining health workers in specific areas or types of work.
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Conclusion
No one approach can adequately explain and analyse the structures and workings of a complex health system, particularly since context is crucial to such explanations. Comparative studies of the health systems of low-and middleincome countries, such as those undertaken by the Asia Pacific Observatory, aim to increase health systems knowledge in the region, counter the overreliance upon learning from high-income countries, and avoid the danger of making the assumption that one size fits all. As evident from the observatory studies summarized in this paper, most of these studies, for reasons of resources and research capacity, rely more on a range of secondary research methods supplemented by the knowledge and experience of expert informants within a country.
As a key goal of the observatory is to inform policy-making, the strategy of engaging with in-country experts is crucial, as is the comparative analysis strategy of producing evidence that can be generalized across countries. The translation gaps between evidence, policy and practice are well known. However, an increasing body of knowledge now offers guidance on how evidence from research can be translated into formats and procedures to inform policy formulation and also to inform the implementation of these policies in practice. 50 This proposed framework for comparative analysis performs two functions: it creates a list of study categories that range from a health system overview down to a more in-depth study of a particular component. Most of these study approaches are associated with multiple methods that span case-studies, statistical analysis, descriptive analysis and limited hypothesis testing. This framework gives form and structure to the analysis of health systems in a way that offers a logical process of investigation and policy-making. For example, reviews of a health system or several health systems set the scene for building a series of in-depth studies, as done in the comparative country studies and the policy briefs published by the Asia Pacific Observatory. Within this framework, the categories of study suggest the tools needed to carry out consistent and comparative health systems analysis. The comparative nature of the analysis then provides the foundation for assessing national health systems in a way that is realistic and provides the foundation for reforms based on evidence, while accounting for the local context. The conceptual framework offers an aid to undertaking comparisons across the health systems of different countries, to enable policy-makers and researchers to test assumptions and to draw lessons on what works and why, and what does not work and why.
